Introduction
============

A survey of 166 rehabilitation professional educators across the United States (US) indicated that 89% of the respondents expressed concern about the professional behaviors of one or more of their entry-level students \[[@b1-jeehp-13-22]\]. As students progress through the curriculum, their professional behaviors need to be monitored and evaluated. One approach to monitoring student professional behaviors is the use of self-assessment \[[@b2-jeehp-13-22]\]. Despite these seemingly endorsed methods we could not find any validated instruments to assess health professions students' professional behaviors in the academic setting before their clinical placement. There was no study of which constructs of assessments was validated structurally. In this study we developed and validated an instrument that evaluates entry-level occupational therapy (OT) student professional behaviors in the academic setting. Content validity of the item-pool for the instrument was conducted via expert review and pilot testing. Construct validity of the instrument was assessed via exploratory and confirmatory factor analyses using a split sample approach.

Methods
=======

Design
------

This methodological study used a cross-sectional survey research design.

Participants
------------

Since there was no sampling frame of all current entry-level students enrolled in OT programs in the US, an initial step was to develop a way to contact them. To achieve this, we contacted the president of the student occupational therapy association (SOTA) of each OT program in the US through regular mail. An introductory letter was sent to 151 accredited entry-level OT programs nationwide with the intention of establishing a professional relationship with the SOTA president through email address exchange. After an initial mailing, 33 SOTA presidents responded; subsequently, the second round of mails were sent to those non-respondents. Following the second round of mailing, 40 additional responses were received for a total 73 presidents from SOTAs.

Having compiled a database of 73 SOTA presidents as the contact person for potential OT student participants, we conducted this study using survey methods. In late September of 2014, we emailed an invitation letter explaining the purpose of the study and the survey instrument Uniform Resource Locator (URL) to each of the 73 SOTA presidents with the request to forward the hyperlink of the survey, a questionnaire on student professional behaviors, to all OT students in their program. The survey was posted on Survey Monkey, an online survey service, which provided the URL for the questionnaire.

After the first round of emailing, 299 responses were received. The second round of emails were sent out in mid-October of 2014. An additional 453 replied for a total of 752 responses received following this second round of emailing. Data collection was conducted between late September and early November of 2014. Students from 37 programs completed the survey. Of the 752 responses, 34 respondents only completed the first 10 or 19 items of the questionnaire, leaving about one-third of the items (i.e., nine) and the demographic information unanswered. We excluded these 34 responses; as a result, the final sample consisted of 718 respondents.

Instrument development
----------------------

The questionnaire in this survey consisted of two sections. The first section had 28 items (i.e., attributes) related to various student professional behaviors ([Appendix 1](#app1-jeehp-13-22){ref-type="app"}). Among these 28 items, we have a priori grouped them into 3 subsections, with attributes dealing with tasks (i.e., learning, 10 items), dealing with oneself (9 items) and dealing with others (9 items) \[[@b3-jeehp-13-22]\]. Exhibition of each attribute was rated on a 5-point scale, ranging from never=1, rarely=2, occasionally=3, frequently=4 to always=5. The second section had six items on demographic information of the respondents which included age, gender, race, what year they were in the OT program, how many level II fieldwork rotations they have completed, and in which OT program they were enrolled. The 28 items were drawn mainly from the literature \[[@b4-jeehp-13-22]-[@b6-jeehp-13-22]\] and departmentally-developed student professional behavior forms from several academic health professions programs.

Content of the student professional behavior questionnaire was validated by three experienced academicians, including an academic coordinator of fieldwork education, each had more than 10 to 20 years teaching experience in the OT program. The preliminary version of the questionnaire was then distributed to a group of 30 first year entry-level OT students for comment and feedback. The questionnaire was finalized after incorporating their ideas and comments.

Data analysis
-------------

The collected data were tabulated and analyzed using descriptive statistics. Exploratory and confirmatory factor analyses were conducted to determine an underlying structure for the 28 items related to student professional behaviors. Cronbach's alpha was used to estimate the internal consistency reliability of the emerging factors.

We randomly split the sample of 718 into two, with 60% of the data (n=430) subjected to exploratory factor analysis (EFA), and 40% (n=288) subjected to confirmatory factor analysis (CFA) for verification of the factor structure derived from EFA. An EFA with maximum likelihood extraction method was used to preliminarily evaluate the dimensionality or structural validity of the 28 items related to student professional behaviors. The use of a maximum likelihood extraction method to determine the factor structure was recommended as it generates the solution that most accurately reflects the underlying population pattern especially when loadings within factors are unequal and under-extraction \[[@b7-jeehp-13-22]\]. A variable was considered important in explaining the variance of a factor if its factor loading exceeded 0.4. As factors emerging from the data were expected to be correlated, a direct oblimin oblique rotation method was used to achieve a simpler structure for interpretation. The number of extracted factors was determined based on the scree plot and Guttman-Kaiser criterion that specifies retaining factors with eigenvalues greater than 1. Goodness-of-fit of the CFA models was tested using the direct Robust Maximum Likelihood method implemented in SAS v.9.4 software, CALIS procedure \[[@b8-jeehp-13-22]\]. Adequacy of the CFA models was examined using Bentler's comparative fit index (CFI), root mean squared error of approximation (RMSEA), and standardized root mean square residual (SRMR). In general, CFI ≥0.95, RMSEA ≤0.06, and SRMR ≤0.08 are indicative of good fit. SAS STAT v.9.4 software was used to conduct the statistical analysis.

Ethical approval: The study was approved by the Institutional Review Board of the University of Alabama at Birmingham (E140320001).

Results
=======

Of the 718 respondents, 14 of them did not complete the demographic information section of the survey. Among the 704 respondents who completed the two sections of the questionnaire, 629 (89.3%) were female, and 570 (81.0%) were Caucasian. The mean and standard deviation of the respondents' age was 25±5.3 years old, ranging from 17 to 54. The majority (605, 85.9%) have not had any level II fieldwork experience, with 289 (41.1%) in their first year of the OT program, 301 (42.8%) in their second year, and 114 (16.2%) in their third year or beyond.

Sampling adequacy was checked to determine if the data meet the criteria for factor analysis. Results showed that sampling adequacy was good with a Kaiser-Meyer-Olkin value of 0.89 (i.e., \>0.5), and Bartlett's sphericity test was significant (P\<0.001), indicating that the data were suitable for factor analysis. Four factors were extracted using the EFA. Horn's parallel analysis confirmed that four initial factors could be extracted. The four factors of the student professional behaviors accounted for 43.0% of the variance.

However, the factor structure derived from this EFA was not confirmed in the CFA using the second part of the randomly split sample (n=288). The CFA results suggested that the four-factor model provided less than acceptable fit to the data. Therefore, a second attempt to obtain a factor structure was conducted. We ran separate EFAs for items within each of the three subsections using the maximum likelihood extraction method. In each of the three EFAs, we sequentially removed items with the lowest communality until the remaining items all had communalities greater than 0.35. The procedure yielded 9 items. The new three-factor structure was then subjected to confirmation by CFA using the first (n=430) and the second (n=288) parts of the randomly split sample.

The three factors extracted from the EFA were labeled 'Commitment to Learning', 'Skills for Learning', and 'Cultural Competence'. The CFA on the validation split (n=288) indicated that the three-factor model provided fair fit to the data (fit indices: CFI=0.96, RMSEA =0.06, and SRMR=0.05). CFA estimates are presented in [Table 1](#t1-jeehp-13-22){ref-type="table"} for both sample splits. Using the whole sample (N=718), the internal consistency reliability of each of the three factors estimated by Cronbach's alpha was: 0.63 for Commitment to Learning (two items), 0.72 for Skills for Learning (four items), and 0.79 for Cultural Competence (three items). The internal consistency reliability of the nine items was 0.79.

Discussion
==========

The factors (Commitment to Learning, Skills for Learning, and Cultural Competence) derived from each of the three subsections of the original student professional behavior questionnaire was based on dimensionality reduction using EFA, which retains some of the traits (tasks, oneself, and others) of the three initial subsections. The content validation of the 28 items grouped in the three subsections of the original questionnaire offers a strong rationale to conduct EFA in each subsection. Results of the CFA on each of the split samples (i.e., exploratory and confirmatory split) provide robust evidence that a three-factor model using the selected items fits the data well. Therefore, we can conclude that this student professional behavior evaluation instrument is a structurally validated tool to measure professional behaviors reported by entry-level OT students. The internal consistency reliability of each individual factor and the whole instrument was considered to be adequate and good, respectively.

The most frequent student professional behavior issues exhibited by rehabilitation professional students in the academic setting were lack of personal responsibility, social intolerance, disrespect of others, tardiness, missed appointments, excessive absences, failure to meet deadlines, and dress code violations \[[@b1-jeehp-13-22]\]. The present instrument targets the assessment of some of the more abstract aspect of professional behaviors such as personal responsibility (as in skills for learning), social tolerance and respect of others (as in cultural competence), rather than the more concrete and objective behaviors such as frequency in tardiness, missing appointments, absence, and failure to meet deadlines.

Completion of this professional behavior self-assessment can be part of the student personal and professional development plan in the academic setting \[[@b9-jeehp-13-22]\]. The information obtained from this assessment may be useful for educators to help monitor professional behaviors among entry-level students enrolled in health professions programs. With feedback from their academic advisors, this instrument can be used to help health professions students improve the affective domain of professional behaviors which is essential for the success in clinical placements. Self-assessment is just one of the many methods used to assess student professional behaviors \[[@b2-jeehp-13-22]\]. To get a truer picture of students' professional behaviors, a combination of other assessment methods, such as peer assessment, direct faculty observation, and student portfolios is recommended \[[@b10-jeehp-13-22]\].

There are limitations of this study. Forthe initial pool of 28 items in the student professional behavior questionnaire, only 9 were retained in the final factor solution, which is common in rigorous validation process of an instrument. To estimate the response rate was challenging. Very few SOTA presidents let us know how many and what year of their fellow students they forwarded the invitation email of this study to, despite the fact that we requested this information several times. In the end, we looked up the website of each of the 37 respondent programs and obtained the student enrollment number. Based on the number of students enrolled posted on their website, it was estimated that there were 1,474 students admitted to all 37 entry-level programs in the year of 2015. To compute the response rate of this survey, we set 704 (respondents identified themselves enrolled in these 37 programs) as the numerator and divided it by the number of students enrolled in all 37 programs in three years which were 4,422. It was estimated that the lower bound of the response rate was 15.9% (i.e., \[704/4,422\]^\*^100%). However, at least six programs had only one response which was most likely from the SOTA president of that program, and it was unclear to us whether these SOTA presidents distributed the invitation email to any of their fellow students.

Regardless of the exact response rate, we acknowledged that the participants in this study were drawn from a non-probability sampling method which may or may not represent OT students in the entry-level programs in the nation. However, it should be noted that several demographic characteristics of the respondents in the present study are remarkably similar to those reported in the Academic Programs Annual Data Report Academic Year 2014-2015 by the American Occupational Therapy Association (e.g., 81% were Caucasian compared to 82% nationwide, 89% were female compared to 89% nationwide) \[[@b11-jeehp-13-22]\], which suggested that the sample demonstrated a good representation of the students in the entry-level OT programs in the US. Most importantly, further studies need to investigate the validity of this student professional behavior evaluation instrument in predicting success in clinical experiences.
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  Subsection                                                                             Item
  -------------------------------------------------------------------------------------- -----------------------------------------------------------------------------
  Tasks                                                                                  1\. I show attentive behavior during learning activities related to school.
  2\. I actively participate in class or group discussions related to schoolwork.        
  3\. I am on time for all learning-related activities.                                  
  4\. I prepare for class by reading assigned materials.                                 
  5\. I demonstrate a positive attitude toward learning.                                 
  6\. I show confidence and self-assurance related to learning activities.               
  7\. I complete my portion of group assignments.                                        
  8\. I use supplies and equipment according to instructor guidelines.                   
  9\. I notify the appropriate instructors before an absence.                            
  10\. I discuss concerns with instructors                                               
  Oneself                                                                                1\. I recognize my own strengths and limitations.
  2\. I assume responsibility for my own actions.                                        
  3\. I set realistic personal goals.                                                    
  4\. I critique my own performance.                                                     
  5\. I exhibit flexibility by adapting to unexpected changes in the schedule.           
  6\. I am able to prioritize multiple commitments.                                      
  7\. I am able to identify my learning needs and resources.                             
  8\. I focus on the tasks at hand without dwelling on past mistakes.                    
  9\. I have appropriate outlets to cope with stressors.                                 
  Others                                                                                 1\. I give constructive feedback to peers and others.
  2\. I accept constructive feedback without defensiveness.                              
  3\. I demonstrate appropriate follow-up to feedback, and/or missed time or work.       
  4\. I reconcile differences through appropriate channels of communication.             
  5\. I show an awareness of, and respect for, cultural diversity of peers and others.   
  6\. I respect the opinions and feelings of peers and others.                           
  7\. I respect confidentiality of peers and others.                                     
  8\. I display professional appearance and attire.                                      
  9\. I separate personal and professional issues.                                       

Each item each attribute was rated on a 5-point scale, ranging from never=1, rarely=2, occasionally=3, frequently=4 to always=5.

  Factors and items                                                                      Exploratory split (n = 430)   Confirmatory split (n=288)          
  -------------------------------------------------------------------------------------- ----------------------------- ---------------------------- ------ ------
  Factor 1: Commitment to learning                                                                                                                         
   5. I demonstrate a positive attitude toward learning.                                 0.71                          0.59                         0.61   0.44
   6. I show confidence and self-assurance related to learning activities.               0.67                          0.64                         0.81   0.81
  Factor 2: Skills for learning                                                                                                                            
   3. I set realistic personal goals.                                                    0.56                          0.50                         0.64   0.57
   5. I exhibit flexibility by adapting to unexpected changes in the schedule.           0.58                          0.51                         0.52   0.38
   6. I am able to prioritize multiple commitments.                                      0.69                          0.45                         0.71   0.65
   7. I am able to identify my learning needs and resources.                             0.74                          0.32                         0.77   0.41
  Factor 3: Cultural competence                                                                                                                            
   5. I show an awareness of, and respect for, cultural diversity of peers and others.   0.77                          0.33                         0.67   0.27
   6. I respect the opinions and feelings of peers and others.                           0.80                          0.47                         0.90   0.51
   7. I respect confidentiality of peers and others.                                     0.70                          0.54                         0.75   0.59
                                                                                                                                                           
  **Correlations among factors**                                                         **Estimate**                  **Estimate**                        
                                                                                                                                                           
  F1, F2                                                                                 0.58                          0.71                                
  F1, F3                                                                                 0.49                          0.36                                
  F2, F3                                                                                 0.46                          0.47                                
  Fit indices                                                                                                                                              
   CFI                                                                                   0.98                          0.96                                
   RMSEA                                                                                 0.05                          0.06                                
   SRMR                                                                                  0.04                          0.05                                

P\<0.001 for all path coefficients and correlations. CFI, comparative fit index; RMSEA, root mean squared error of approximation; SRMR, standardized root mean square residual.
